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coefﬁcient is 18 W−1.km−1. Initially we have assumed a
dispersion slope value of 0.023 ps.nm−2.km−1, which is
considered typical for commercial germanium-doped HNLFs.
This value is varied in the studies presented in the following
stages of the paper. Signal regeneration is achieved by action
of an optical band-pass ﬁlter which is placed immediately after
the HNLF and carves into the broadened spectrum at an offset
wavelength relative to that of the input signal (in our case the
ﬁlter position is at a shorter wavelength relative to the central
wavelength of the input signal and 3nm away from it). The
ﬁlter has a Gaussian response and a 3-dB bandwidth of 0.57nm
which ensures that the pulses at the output have a similar width
to those at the input.
As described in [9], depending upon the physical parameters
of the regenerator and the spectral position of the ﬁlter, the
transfer function (TF) shape will vary and can be classiﬁed
into three main types. Figure 1(b) shows the three types of TFs
which include a TF having a non-monotonous shape, another
with a locally ﬂat region which is considered optimum for
regeneration, and ﬁnally one with a monotonous response.
These TFs have been obtained by varying the length of the
HNLF while keeping the rest of the parameters of the ﬁbre
unchanged. The lengths of HNLF used to obtain the non-
monotonous, locally ﬂat and monotonous transfer functions
are 0.6 km, 1 km and 1.4 km respectively. In the next section,
we discuss how a change in dispersion slope of the HNLF
will vary the behaviour of the regenerator.
III. EFFECT OF DISPERSION SLOPE ON SPM BASED
REGENERATOR
It can be seen from Figure 1(b) that the TF having a plateau
region gives better compression of amplitude ﬂuctuations on
ones when the operating point is chosen at the middle of
the plateau region. In order to observe how the signals after
the HNLF for the three types of transfer functions shown in
Figure 1(b) above look like, we have plotted the spectral and
temporal shape of the signals after the HNLF as shown in
Figure 2(a) and Figure 2(b) below.
The input average power used to obtain the plots in Fig-
ure 2(a) and 2(b) is 0.18 W which corresponds to the power
at the middle of the plateau of the TF obtained with the 1-
km long HNLF (see Figure 1(b)). It can be observed from
Figure 2(a) and 2(b) that the temporal and spectral plots after
the HNLF are slightly asymmetric. It will be shown later that
this asymmetry is due to the small value of dispersion slope
that we have used [12]. Also it can be noticed from Figure 2(b)
that the spectral plots get ﬂatter as we move from 0.6 km to
1.4 km. This ﬂatness of the spectral top is responsible for the
three types of transfer functions that are obtained from the
regenerator [9] and [10]. We now observe how the spectral
and temporal plots change when the dispersion slope of the
HNLF is varied. The dispersion slope is varied by keeping the
dispersion parameter constant at the signal wavelength while
varying the rate of change of dispersion with the wavelength.
In Figure 2(c) and 2(d) we have plotted the temporal and
spectral proﬁles of pulses at the output of the HNLF by varying
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Fig. 2. (a) Temporal and (b) spectral plot of signals after HNLF for the three
TFs shown in Figure 1(b). (c) Temporal and (d) spectral plot of signals after
HNLF with varying dispersion slope.
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